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2 ] B?iiEig 1 Tjm.m 4 ©3t«jft atj-r-SBHK}* 

1 7bS^4(Di4aigPT'«fi!c^n-5m{i«:WU, fiJllE^ 2 
ItmmSl BlIlE^2<Dtta3§Pt3.fclJ^mIIEm4(Dttai 

m. 

bHie 3 w.-&\zi4!Z-r^m s jbrnmi <D^mn^±is.T^ 

S^'l vTBtliEifb ai^lfi©^^ 3t® g4f 14 ic J: U » ill $ n -5 
mr^fiS©. XYZfe^faictelt*^«»>Mc-r -5 u 
T^^ t)tX^^^iClcS-:3*OTBUlEm 5 TbSm 7 tDfed 
^^SfefiKr -5 il <!: 2:?$^ t -rSS^lI 5 ICiEKO®®3(ft 

'^izm-o'i^xm-ta^n^^mmt. mtit/'^-z'^y^iz 

®-:>'OTmllE«iai^l505}3t®g!|314lc J; U »iiJSn-5 
»-r)'OTB3iEttai^lS<^«'?tSg!{%14lc<i: u »ai$n-5 

fe«^^^«-r-5c ^^afr«w*3S 5 iciEW<o@i 

[is*iS9j mmi!k^mm<Dmmi!kmy;mzt3\.^T. 
3 1 Thmm a ost. fej:tXBijiE a ^^omsim 

BuiEttai:^5^->:^(Oi!ftS(C<fcy}4tii$n^cmltEm 1 TIM 
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BtiiES^¥lfi«:fflSf -am i<07.^y:ft. 

^. mliEmi 0:^5^-;/:7'©^Ji31ICJ:yfflS$tlfcmIIES 

t LT. miiEm 1 7i)S^ 4 ©3t«:-?-n^'nj*ai-r-5^ i. • 

7!iSlg4(3D«iaig|5T'«fi)iStl-g.*€i^mfiEU, mIiE^2 

(Dt^tmizm 4 ©^^-^-n-^-'+i^itu-r-smiis^ 2 

gP<hB>IiEm4 (DJftajgP*. «1IiEJ*LfillC*5lNT>t'JftlCBEa 
20 •r-Scii^&iliigit-r-SSI*^! 0 CIEKcDtSSit:^;*, 
[ti3}til i 2] BiJiE^2c?;^7"-y7''ii. ffrlE^2©a 
ttjgpfc J:l>'milE^ 4 waajgP<D^j-^!^g4^14^. Jlg« 
^(Dllj^g!|#14ICia(aT-5«3tj^g4S14lcr -2) c: <t ^4$ 

IW*JI1 3] BtlsifH2<DXTyyit, HtJlEm4©tt 
-r-SSI^Jll 2 fCSEiE©SJg5?;i. 

iw^m 4] mim2<D:^y^yzfit. m^3m:^<D 
\z^m<Dmmyim. 

[W*I1 1 5 ] 1 TbS^ 4 ©3t^BlllE^m*fS- 

-i)Ci<&!|$iSi<i:-r-2)IS*]S l 0 lclEK©ta)l5^;i. 
[00 0 1 ] 

uy^m. t!^uizmmmmmm<Dmm:^m{zmv, A^z. 

.k y -5 i i t IC. y 'f X«-^£M^-2) J: 

ommyniizmt^. 

10 0 0 2] 

50 




( 3 ) 



[0 0 0 3] ^mcm\, B^©iisic*»-rsg 

[0 0 0 4] v"^ iy-$'Jl:h>^^iZi5i^Xli. -fSWic. 

n-Scfcpic. $sfe (G) (D3t(7)ijf$sji-r?)G7-f /u^ 10 

{1. (B) (0^(D^^mm-r^By ^ Jl^t^f^ 

m (BayeriEW ICtU. *5-7^;U^ 1 OTSfiS^ti 

•5. 

[ 0.0 0 5 ] 0 2 1*. m:f3^-y H jvs' i ^^r-sccD 

(Charge Coupled Device)tSlli%?l=<fcU.^%$ti^RGB 
[0 00 6] y h«iE*a31SP 2 1 CCD«^m 20 

;^«iE^lft3IBIJ2 2 icm^tlS. hA^>:^«iEA!i 
Sg|l 2 2 li. :t7-t-y hit lE^taSgP 2 1 X)^e.mtg$nT 

•r s. "7 'f h/x^ >:^i»iiE«isaJ 2 2 1 j; y «iE*<«i 

^fn, 9R^#^^afcfe«#l*^>v'^fIE*a3lg|J2 sictu:^ 

iEiftagiJ2 2*>e,«|g.$*iT$fcm^ic«uT:tf>7*a 

[ poo 71 RGBlI^^fiKMSgP 2 5 (S. ;ilil:^In)i5lB$ 

itmm^2 4A^e.ift$g$nT^;tfe{i^«:. iBj-^re^ro 

iEmmm=s:m\ m^nrzmm^=&. mmmn^M 
3iaP2 6 , teJ:i/feSfi^^fi)ciassp 2 7 icai:^-r-s. 

[0 0 0 8] iliS@-^^fi£^SS|S2 6». RGBfS^^lS 

7'bP«||C. RGBm-^^^to3aBP2 5*^t.etlg$4aT# 
fcRGBft^^MSO^fiSJtT^fiSU, fe^d^ (Cb, 

cr) $:^j5E-r^. mmmn±m.mm^2 6izi:ij±m 
iHftm&m^. *3j:i^feM<B^±fi)ci&agP2 7ic<i;u 
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[0 0 0 9] 7t;«^rc54bT*'>v$a5i^ 
[0 0 10] <kc5T% ^^-7-f;u^*3t^-r-5ife# 
xrs(omT'Kx^^\z&-:3if^z.t.^mi^t^. . 

felc> |BjiJ.=t)C0icjax.-5)feii|sii;fe(cSJi-r-g)C<t$S 

[0 0 1 1,1 TfeWlttJ *|iai>fc*7-7-f /P't?* ; 

M^T'^tS'. *;tl*FOM (Figure of Meri t) ODJ: p/j: 
1 ©(1€: <!: U , n zf-y-i Jl'tJ' ©^J3t!Sg1$14*<APB^cp 

?i, A#<£(ii. -r^sto*. 1 ic:ifii\{g$:^-r. cne.©^ 

^^S-r -5 ck p icf J; I 

[0 0 12] b*»b<j:Ai8. ^U-t^'^fi^^iSfc-rJcplC 

[0 0 1 3] ^CT. -'l'-tJ'^#©ffe. ±IHUfc Ti^a 

!^1S<!:?S:$. Jttfe, 03(??#«8;L ,r fc<fcUfil4;09tt^.L, 
1 .1 !iR(D#?t®g$„ 0 3Ofl^L 2t3j:UC04(D* 
iSLl 2(JG0D5J'3tfSe^. p3©ffl||L 3fecfcL^EI4 
©ti*SL 1 3liBGD5J3t®S*, *4a-t'naUTO'5. . 
[0 0 14] 

mvmn^\^j^oiit^mm\ x.tf^\^ts.tfi^. 04 ic 

^$n-5ck e> Wr-S 7 -f juts' ^3l^T 

I*. R©5J3t®g©!|§tt (ffiiSLl 1) <!:G(D4J3t®g 

(ittissLi 2) <omtnMfi%^<ui). -tn^n 
■r^fzt()izRmm:Gm^(omi:^^ < ti>ibmiii&^ 

[0 0 15] -^-CT. ry^-xo^g^ltj 



( 4 ) 



[0 0 1 6] Ud^U/j:**^). CWJ:5/d:4$14ro7-f 
*^ T'-f vJiJ'^U:^^ ^lc330Tlil^-c^)fe<t bxai^S 

[0 0 1 7] CO rferoWSiJttJ *<S</j:-5Cltlcoi\ 10 

HfiJSiffi ( X . Y , zm.) (0 7 A) 0 5 <D^%m 
(^7B) $:^-^^ElTfe'5o 

[0 0 1 8] 1117 AICtel^Tla. !ta<*;R 1 CDX, Y, Z 

<a ( ro. 0 8j , ro. 0 6j . ro: 3 oj ) t. 20 
!^f*R2C)X, V, zffl ( rb. 1 oj , ro. 6 

7j , ro. 3 3J ) ia^n^*n^/j:-5<iiT$)y's cn 

1*. !^{*R10R. G. BWiiSi. %lf*R2<DR, G, 

Bcofii*i|5)— rofii ( re 6. 5j, rss. 3j, ri 
3 2. OJ ) t.U-DX\:\^. ctili. @5ro5J5t^S4# 

■?:+x^'nro^<*<t>feA^IS53iJ5tl-riC. l^l^fec^'tOiU 
[0 0 1 91 S/t, 077^:5'. n.-?7<?'S>. FOM^:ffll.\ 

mhj *^^)®sn-r; ry-fx(giitt±j <DiK,*.*^e>i*il 
rorpfiB (^laoiit «M )- $ nx u * . 

[0 0 2 0] *f|B^ISC<DJ:^/j:ttiRlcSS^fX/j:$>l)t 
[0 0 2 1 1 

1 TbSm 4 J=tJC&-r-5^ 1 75S^ 4 (Dfefl^lC^ 

[0 0 2 2] SB 1 Tiism 4 o3fc<&«aj-r-5aiU¥ffiii. 
^ 1 iPiMig 4 oD^t^^n^'txaaj-r-sm 1 7i)S^ 4 
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fiLlci30X«^lc{ilg^'&<t p icr-S- .h*^X'^^„ 
[0 0 2 31 m2ro}ftmg|5fcJ:Z/^4 0tttiigPli, Jig 

icf sc:<!:*ix-$«. 

[0 0 2 41 3 Hfet^^ 1 T^S^ 3 (DTfelS. 5^. S®. * 
7tli»©3tX-»U, m4©3tJi. 3^03tX-«>-5J:plC-r 

[0 0 2 51 2|s:^B.flODPIItMllilMli, S^l 75Mm'4e5 
feffi•^(wa■^'l^X, 3)^.felCj=}J5&f -S^S TliS^? Ofe 

*«X-€-5i 

[0 0 2 6] fS^*J*^ISId:. »f^©*^-yt->5^lcS 

^i\xMtb$n-2)#.^ffl<!:. ;'3 5-n•>5^lcs-:^^^xtt 

!ii¥IS05^?t®S'»#'ttlc<kU»JU^tl-5>ai:^<lO. XYZ 
feSK IC fc (t -5^^ i^/MCf -5 to «!: bX^ X t. n -5 a. 
^JClCS•:^l^Xlg 5 TbMSg 7 (^fed^^^fiK-^-S |C 

[0 0 2 7] ^fc, m-^^fi£^ISI*. M^<DA^-n-> 

e.tl-5S^^ICS^lvX^ 5 75M^ 7 ©feil^ife^ 

[0 0 2 8] $e)IC, {f^^^¥lSia, H'i^OD:^^-/^ 
5^ (cS-:Jl\X»ai^ 4aS#.BBiit .j^ ^ 5^.(cS 
^l\X»m¥lfi©5^^#e4#'tt»cJ;y3fai^-ti^^ 

■^X. e)n•5^^5ClcS•p'l^xm57!lSlB 7 ©efl^^:^ 

[0 0 2 9] :$^B.^(D@i^^li^S(DBS^jl&31^;£(^. 
3 HfeoSg 1 TbSms 3)^fe©lg 1 TVS^ 

3 5 -^tO^ 2 (D3t <!: S ^^4iM* -SIS 4 

-5.- " ■ ' 

[0 0 3 0] AI4^En/S:3t*^e)mS:©fe©fi65^«:a{ilt 
■Sttltb^ffii, ii&ffi^l$lcJ:yttiaj^^n?i:fe©«iJ'©it 

3Si--g>mi w7.x->3^t. ata^isiux, ^m.^<o% 

aa^ifi^. ©::i7^-y:/<Di!&aiCcbyffl«$ti/cS^ 
^IS<dh(i® tc^fit^-siB 2 1 c <!: ^ 1$ 

[0 0 3 1 ] m2(D::^x v7'i*. tftai^lfitbx. ^i 
7!ism4 <D3t^-?-n-?-'n}*ai-r-5^ i Tism 4 (^)ttaia5 

X'tifi)cS4a.5#{a^JBfiStU, Sg2(Djt<!:m4 03t^^n 




( 5 ) 



100 3 23 mzcDT.T^-;/:;'!*, ^2(0lfbiilgPfcctt>'^ 
[0 0 3 33 1^2 (DX5^ IR4(DWtilgPCD-iJ^® 

;t I ^T3ttS:-r -5 J: c> ic-r f) e t #f ^ 

[ 0,0 3 4 l.m2<0:^7^yZflt, 3^.fe©^ 1 7bM^3 
[0 0 3 5 3 *^B^©S!j§^;4l*. 1^ I JiS^ 4 

[0 0 3 63 *%B^(DSi{tiiaS^afcJ:Z/:^5il-fcl^T,, 

3tA<«sffi$ti. ttmsnfcmi 7iMm.4©3tAt. *»j^;-r 20 

■s^-.i 75S^4,ro.fe{t-^iciife5n-5. 

[ O 0 3-7 3 *feB^©S5!i^3^j*lCfclvT(*v ^^^S** 
3t. .te.J:t^3.I^.fe©.lg1 7bSSg,3 <D3t©p^<5>Sg2©3t 

[0,0: 3 83 

i9^m<Dmmcommi man. :$i^m^mmvr^v'-i -:^ 
^)v^p>-'^mni^m&w-rzfov<p^-x',pj<b, 30. 

[0 0 3 93 08lC55$4aS-7*-f vt5';;UA^^(*. CCD 
(Charge Coupl ed Pev ice)l¥J: Ui&'51l^-fe>-y- 4 5 03 
Bum (U>X4.2|c?=tia)-r-5®) IC, 4 fiSKD.fe 

[-pr0^4 0 3 P;^9.li, •p 8.©S^rb^-tf 4 5 lC^lt;&tl . 
■S)4fe:^^-:7^';U^ 6 1 <??15iJ«:5p-r@T'^^-5. 
[ 0 0 4- 1 3 p 9 (O— fiS^IST^ $ n-5 J: p'lC, .4 ^fj 

^ juts' iffiKA^ffio. m2(o'&^^m<Dm^<Dtft(o^^ 

fitt L/T«J***lS. G 1 7vf;U-d'i:G 2 7^;^ 

[00 4 2] S^lci¥^-r-5 J: p ic, 4 5 lc«k 

y«i!§3n-5a»©fe^4fiii«!:u, ai^snsfeiwai 

^li^-rc<hlCckU, 3fllI(Dfe (RGB) CD^ifA<IX?#$ 
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[0 0 4 33 /Jfc. 01 OlC:^^5n-5?ISgttJ§A^t>5J 

/jjf aitiB^?ji#-rs c t IC ck u . «ig©pgi)g^±if s 

■r-5G2©*7-7-<;i/^A«iij!)P$nTl^-5 (01© 
R, G, B(C«/$J^-5R, Gl, S<Dy ^ Jl'-S'lZ^V 

T, Hfi/cici^^snrc^G 2 7^;^^s'*^ii^p^nT^,^ 

[0 0 4 43^fc. 4fe:*^-7<f;U;S'6 1.^;*S^-r-5 

mAzmm-^i^.^y jiS'wmi^^tK.x. .mxii. re 

SlAtG (Unit led Measure of Goodness) X^ffil^€>4aTl^ 

-5. . 

[0 0 4 51 UMGi&ffll^;trTffilCfct^Tli. WmtmO 

y^,)i^ifimz)\^-i'^n^mtc\^x\.\^rc{-fx'\i.. 

7 O -^r. * liFGM (F i gu re . of ^ Me r i t) €: ? W U Trpffi 
©p/j: V:^*^f '5>:«»*« S 4 © R ©If -IS G ©4f It© J; p 

.r/ ... . ' „ . . : 

[0 0 4 63 ^4©7-<;U:J' (G2 7<;L':5') ic J; U > 

-f Xdi^$ij.$ n-1) ic-p tAT#st-ntf, mm^^ix 
±<.u-^x$ry-(.>y-$' (omtih t)^:x^<f£^mi^izsi> 

S. C:©«l/.CttiRTTt)e>-«l7^;UtS'^:itJ!)Pt--5Ci 

«. 7t©3Jsfe©a/j:y*«i*jUv ^ptL/xy-YX* 

[ 0^0 4 7 3 01 1 14, ^y ^ }\^'i?mmmiL<D^m^m 
i-mxs>f>. 01 1 lc^5l^Tl^, ^vfmmmz%4[^x, 

1 elCSfiiiiT^S7^';^^©», !Kl<*©$^*5ftt*/»«^ 

[004 83 01 1 IC:^$n-5<tplC, q77^t5' (q- 
factor) 14, 1 miZWmX'^i>y -( Jl^(P!SLt}i r 1 fflj 

^^nxO/JU. Sfc. m7 7^:5' (Ai-factor) 14, 1 

<*©»3tSS*^<l:y-f'X©fiMl4#a$iaTO;Q:l>. $ 




( 6 ) 



[0 0 5 0] ^Cfc. q 77^'iJ'lC-pl\Tli fRE. J. Neug 
ebauer ' Qua I ity Factor for Filters Whose Spectral 
Transraittances are Different from Color Mixture Cu 10 
rves, and Its Application to Color Photography' JO 
URNAL OF THE OPTICAL SOCIETY OF AMERICA, VOLUME 4 
6. NUMBER 10J IC-?-©i¥$B*^g8^$nTteU. u^ri^ 
^^C•^l^Tli rp. L. Vora and H. J. Trussel I. 'Measure 
of Goodness of a setof color-scanning filters'* JO 
URNAL OF THE OPTICAL SOCIETY OF AMERICA. VOLUME 10. 

NUMBER 7j izt<Dmmtfimm^ti-t:i^^. fomiz 

OOTIi ra Shariha and H. J. Trussel I. ' Figures of M 
erit for Color Scanners, IEEE TRANSACTION ON IMAGE 

PROCESSING. VOLUME 6j IC*K>l¥Jffl*<ig^Stl'C*3 20 
y, UMGlcdt\T(* rs. Quan, N. Ohta. and N. Katoh. '0 
ptiraal Design of Camera Spectral Sensitivity Funct 
ions Based on Practical Fi Iter CoiDpoiien t is' , CIC, 2 
OOlJ lc-t-©l=ffe*«ra55$nTl^-5. * 

[0 0 5 1] 08(OtfiBfllCMy: y'-<bPri>tfn-:J' 

3 lc;fc-5gS3t$iJ^. 4 4 (OmmM^. T6 {Tini 

ing Generator) 4 6 ©^^->i' •>tJ'^CD#Jffll, 7P>f~ 
X > H 4 7 T'(b^'i > =1 > I- p — ;k ;^ > ^ -> ALS 30 
I (Large Scale Integrated Circuit) 4 8<D^— KS") 

[0 6 5 2] gjy 4 3(i. U'>X4 2 (Cifcy«3t5nfc 

Z3>^^^^ 4 H' ojg^ Iw^'^im:, U >X'a 2 izj: y 

[0 0 5 3] H^-b>-y- 4 51*. $ e ic. CCD-\f>CMOS (Co 
mplementary Metal Oxide Semiconductor) IC<):y^^$ 

H^mM^^mu. -i^iSi^mf o^^mizm^t^ A 40 

IC^^U, 4|lSSOfefi^ (Rfl-^. Glft^, G2ft 

Bfi^) «:7P>hx>H4 7icaj:^-rs. ffi^-fe 
>-y-4 5ici*, ^9(DA^&^^-y^Jl^'6^tfiW[^f^ 

n. U>X4 2$^>bTA*t$tXfc3tA^e., R. Gl, 
G2. B (D-?-n-?n©^m©ifi:^(DJ5£^^ (^-OPfSil*. 

[0 05 41 7P>hX>K47l*. Si^-b 4 5 

^rctt>(omm-mi^>zfo>i''t&^. <r-<>3>hp- so 



2003-284084 

10 

X > K 4 7 ic J: y§?i<DMS*^]6g $ n. 'i§ ^nttm^y' 

-^\t. ;^>t^->7.7"ALSI4 Slcm^bSn-S. 

[0 0 5 5] :^>*^->X^ALSl 4 81*. i^icilii-r% ■ 
J;?)(C, 7P> l-x»'4 7*^P>«*g$nT^fcBlli7' 

[00 5 6] B^^^ U 4'9I*. #5Ltf. DRAM (Dynamic: 
Random Access Memory) -^SDRAM (Synchronous Dynamic - 
Random Access Memory) ^fiflc J: yiM^cFtl. :^>^-> ' 

xxALsu 8x»^sli©^as^^^a•^Jcml:^'Jfflsn ■ 
«^{*5ii*. mx\i. mso^y'-ii^^ji^ti^^izHw 

T*Bji^«g|Ctifi!c$n: :;'d;^5>'>^-7^ALSI4 8(£cfcyj- 
PEG(Joint PhotographicExpej-t Group)7:t— "7 |-T 3' 

[0 05 7] mm=E—-$' 5 0 1*, mxii. LCD (L-iqu id C' 
rystal Display)^*i:'lC<kyiil^$n. aSUSnfeP^"., 

[0 0 5 8] 01 21*. 0 8(D:^>t5->X5^ALSI4 8- - 

(Dmmm^mTi^o-y^ giT-'fe-s. >'^->X7'alsi' - 

4 8^m^-r^^Z^t3 y^\t. ^-it>P n > t:;i-^:S'-<r 
>^'7x-X(l/F) 7 3 ^^^ DT. 0 8 0^-^ Q a > 
trn-;S'4 1 ICj:y$lW$n-5. ■ 

[ 0 0 5 9 ] (t-^MSlSlS 7 1 I*. :7 P > hX> K 4 7> 

6et$gsnT$7t4?ifEsrofeift$sic5k'tux. MPems. 
(i . ^fiE u ^ta^ft^^^nis'i' > tS' 7 i 7 '7 

L^tii^=Ei:::^'5 0(cai:^-r-5.' > 

[0 06 0] mime&m 21*. 7 p> hx> h 4 7<w; 

ill:. V^'^*EI=l>lf:i-'tS'-4 1 (C{ti3b-f 

[0 0 6 1 ] p«ty 3> hP— ^7 51*. i&myay^' 
mm±(D'T-^<DmsLm^ sfci*i w/fsiroiasiT'p •v;^' 
<hs«pit u 4 9 i:<Dri\<DT—$'<omsim^wimiy. m 
x.ii . fi-^*ftagi5 7 1 X)^ b «T ^ 7t is^?'- ^' 
y^y-i'>^'7x-7;7 4^^M^TH#>ty 4 9 leas 

[0 06 2] rnmsm • f»/iiieiJ7 e i*. mi*. mm& 

m^7 1 A^t>«Jg$nT#fc®#7'-tJ'^JPEG7:J---V 
•>hTS^U. i#t.nfe7'-^'*V-f ^P3>erL-;5' 
'f'>^':7x-^7 3^^^UT^g|JiE1SJSE<*5 1 tZtHfl 
U E1i$1t-5. ffi«ff« -^/teut 61*. *;t. ^gjJ 
iS^jlH*5 1 d^t.M*ai$hfeK$S7=-^*M;S ({* 

5 oicai:'3-rs. 
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10 0.6 3] 01 3tts m^ 2<D^E^^&m&71<omm 

[0 0 6 4] :t-y-\iy htijEMSgP9 1 li. yuyVT. 

7|x 9 h 5 >:XffliE«!iag|J 9 2 IC ffi ^ "T -S . - tI^ -7 -f h 

/'(5>;^fflIEjaiSgP9 2\t. .Ti-y-ky h^fiE^!flSSI5 9 1 10 

g|5 9.2tcJ:yffliEAi]ffi$noSKM^?n^fe«^li; . 

:^iS]<D^rBi©-m*^i5iffis<b («iE) ^5+1-5, 

[ 0 0 6.5] fi^^fi£MaBP9 4i(Sv ilil:;^|H)P)^'(bM 

SgP 9 3 *>e>etl^$nT#,fcRG1G2Bro«/h*fitO 2X2 .20 

RGlGZBfS^*. U ny -^? h y i> Xi!aSSP9 5 (ca:^-^ 

Y = 0.2;126R+0.7152G+0. 

[0 0 7 0] ^m.^^^msMm^ s 'bpsiic. 

aiE«!:SgP9 6 - 1 7^M9 6 - 3 A^e>m*g$nT$/tRG 
B<f^^3f^(D^fiEJ:tT'^^U,,femfS^, (C.b. C .= 30. 
r) *5tfi£-ra. »g[(1^4fiSiaagi5 9 7IcJ:U^EE^? 

x-7>7 7 $:n-LTa«i^-^ 5 0 lcai:^$n-5... •• , ., 
[0 0 7 1 ] tXl.(r>^o1sm^^^-t^'r^ i>*f )V-h:^ 

>\^n.—$' 4 Mt. TG4 6 $:$lJ5aiU, li^ll-k >-y- 4 5 IZ 

«fi£-rSCCD;S:t*<7)iilS5iR^©«(lSlcJf$fiE$nTl\-5 4 

fe*7-:7-<vi'^' 6 1 icj;y 4fe©3t*<^iS$n. Sii 40 

[0 0 7 2] 7P>hX>K4 7IS. fflii-fe>t*-4 5A» 
[0 0 7 3] :^;>i^->7>-5"ALSI4 8(Dli^ia3gP7 1 

icfccNTii, h^^iE^aagU9 1 icj;ufem^© 50 
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[0 0 6 6] U-7V h"J.tJ'7.^aag|5 9.5li. ;^:5t 
(1) (CitfoX. f;r^(DV>Ui>:^im (3X4W^7 
m lcS■:^l^T, RG1G2Bfl^©;SW<£^7l\ 3fe(DRGB 

[ifti] 







" a b 


c 


d ■ 


G 




e f 


g 


h 


.B. 




. i j 


k 


1 . 



R 
G1 
G2 
B 



(1) 



[0 0 6 7] U - 7 h U ^ xmmSJi 9 5 IC J: U ^J«$ 

nfcRii^tt;^>^*ijE«&aBP9 6-1 icaii^jsn. g 
mmt^>-^miEmm$ii 95-2 (cm:^)^ti. Bfi^ii 

;^'>vtiiEMaBP9 6- 3 l=:ai:^sn-&. ■ • • 

[0 0 6 8]. :^*>^*iiEMagB 9 6 - 1 T^S 9.:6 - 3; , ; 

li, 'J^7v h U^;^<aa8P9.5*»e.m:b$4a-C#fcRG: 

B«^(0-€-4a-?'tl(D.ft^(CJ4UT;^*>-V|giE«:^ftV Hi . 

m^nrzRGm^^mm <~y) m^^mn&mm.Q 7 fed: , 

CJffe^ (C) ft^^^<8iagP9 8lca}:^-r-5, 

[0 0 6 9] mmm^±f^i&m&' 9 7-1*. >^if lESft. 

ag|5 9 6 - 1.7!iS & 6 - 3 v&i?>m*g$nT$;^RGBft^. ■ 

ei^ii, (2) ivStoT. m^(o^mtm-am 

[^2] 

0722B • • • (2) 

gB92|cJ:U, fcJ:l/4-fe:^^.-r:>7 

[0 0 7 4] *?S:..^il:^lfi]|^B#<k^ag|5 9 3 icJ;y. 
hA5>7*«IE^iaagP9 21c J; UfilE $n/c<l^ 

.<7)mmt[^.a^mrs<Dt^nt)immit mm) tti. 

tlT^.fcRG1G2BQS'Jv*fi(^ 2 X 2 S^(^)fe«;^, 

m-^m(Dmsizmmt^mmmm, m^oj ■< x 

[0 0 7 5] $e)ic, U^7V h'J^'::^ii&iig|5 9 5lCt3 
INTI*. {i^^^^aagpg 4 lcJ;U^fi£$+ife«# (RG 
1G2Bfi^) Hff^©^ h (3X4 Off^U) 

lCS■::^l^T^^ft^n, 3fe(DRGB(i^Ai^)5E^?nS. u 

-7 V h g i> xs&sgu 9 5 iz^ u skfiKsnfe r mn\t^ 
>^miEmmsi9 6-1 icai:>3$n, Git-^ii;b'>Tts 

gP9 6 - 3 Icaii^^tl'S. 
[0 0 7 6] ;>j'>y'tiiEiiaSgP 96-1 96-3 IC 

J:u. ^-7-7 i>'j^:^i!aagP9 5<^5aaic<tui§e.n 
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fcRGB«^0*tl^*no«^IC)l'tUX^>-V*fiE/)«i=f*) 

iftjigp 97. <k iKfe^m^^^iaseu 9 8 ic 33 1 ^ T 

li, :W>v«!iEteaS!59 6 -i7iM9 6-3*>e>«^tg$ 
$tx-5. JiSffi^^fi£5aSBP9 7 loJ: U 3feB)t$nrc:SSig 

fg^. fccfeiXfemm^^fiJc^aiiisp 9 8 ic J; u km^titz 
^mmmt. m 1 2 ©aisjEiii • »;shi5 7 e icai:^^ 

^ 7 1-:^ 7 3 ^-ff UT^gpiEisjR^* 5 1 lo {tii'jsn... 

lEH^ ti^. - • - - ' 

[0 0 7 7] ju ±(0 J: e> ic,. 1 o(D®{is7='-:S'**4 mm 

[ 0 0 7 'S ] ^fgPlEISjgft 5 1 iClEliS nxlAi) 

n>b:3.-tS' 4 1 lcJ:-y-, i$gPIEtSl«<* 5 1 icIEIS^n' 

LSl4-8^CDM#jEJS • »y-^SP-7f^B!|caj:^$tl*. S#JE-v 
lig • 7 6 ltfeOT(iv-EII$tiTlv^iii^-7^-':S^ 

*i#!6$ tl. ^-■S'^O^y 31-7.7 7 UT 

[0 0 7 9] .XlZ. m 1 4(DyD-^-V- h^#S8U 

•r-Siiaa (#111) ' 



( 8 ) 2003-284084 

[0 0 8 0] X7^->:/S 1 lca3l^T. 08©sifi^-b>-y^ 
4 5 lsSltt.iaS 4-fe;#j5-7-f;Ui5' 6 1 O^^JtlS^lt 

X'>>^S 2ICfctNT, 01 3 0'J-7-7 hUi^J^^aSgP 
^ S 4 fe - :? ^ ;U ^ (D fflffl IC O I N T (i , 

10 ICOOTIi, 01.9070-5^1'- h«:#fiSUT. -tia 

[0 0 8 1 1. 4fe;;j^-7H';u:5' 6.1 m^^^n. 
^ 3 (om^mmm 7 XT- y.y:s 4 izm -■■ 

01 2(0*>^->::^-7^ALSI 4 S^if^fiS^n*; ^ 
«ft31Slg (T^-f v^' A p< 5 ) ©^flt/itf^fiE S 

[ 0 d- 8 2 1 cs^. ' :re^Jittj . rfesiajjijISj .^Et*!f^ 

-routs') to^^TfeSS^J^S (455tt) J c^W^BTtaTt^i^ 
(WAli, 4 0 0.7bS7 0 Onm) (DSeSIT-W^JUfcffllc 



V ii': Ga€400nm-700nm) 



[ 0 d''8^'3^]- ^Wi*. m^mm^m'viR^i^^i^^.'^ 

^ ( 3 ) r-fe>li-(b^^}^Sglf«^^ : 

n/-?^©#i*<D^<*fe«s X,' Y. Z ©H$iJ3iiaT-a$ 

n-5.^«ttttirtt. xoiiiiit (4-1 ) ■vntatsU; 
Y <D<ii*iC { 4 - 2 ) -p»as$«. z dffiisa ( 4 - 

3) TSaBSns, 5C (4-1) Jbm. (4-3) 

lc;te(t-5^iaik(Dffl)isC (4-4) T^ttiSn-l.. 
[844] 



X = k r, R(Ay-P(A) •T(A)dA ' • • 

J vis • . .. 

Y = kf. R(A)-P(A)-yCA)dA • - 

•'vis 

40 2i^k/^,^R(A);P(A);.z(A)dA • • 
vis: ^miftmm' (3i^400nm~700nin) 

x(A).y(A).2(A):^feg8Sj{ 
k = l//P(A)-y(A)dA 



(4-1) 

(4-2) 
(4-3).. 



(4-4) 



[0 0 8 41 •7'^i^^';l/A>5/j:.i:«5®#MaiJ 
50 ■J^3t.€g4^ttTa$4a, ^©1^!l#<D!t*l<*feJi, y-Ol^iSf 
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■sii^. fi<*fl*nctt, R©fiitta (5-1) T^ais 
4a. G(Dfaii5C (5-2) Tsaasn. Brofitiijc (s 

-3) T^m^tli). it (5-1) ICfcltSSIBt 
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k.rofiiliiC (5-4) T'^ta^n, 5t (5-2) ICfe 
lt-5S?ak.©{iilSit (5-5) T»ai$tl. iC (5- 
3) ICfc(t-5Slik»CDffili5t (5-6) T'^Hi^En 
•5. 



R = k, r. R(A)-P(A)T(A)dA •-•(5-1) 
G = k„ r. R(A)-P(A)-?(A)dA ■••(5-2) 

••'VIS 

B = kb r, R(A)-P(A)-F(A)dA •••(5-3) 

•'Vis 

vis:nJlSife^J^ (ji^400nni~700nni) 
R(A):^t*;<D^ifeS^*^ 

r(A).g(A).b(A):*^-:7-f ;u^t0^3telSit»1S 



k, = 1/f, P{A)-r(A)dA 
l-^f. P(A)-i{A)dA 

^ •'vis 

kb= 1/f , P(A)-b{A)dA 

" Jv s 



'vis 

[0 0 8 5) ;^C(C. Ell 5(D7P-5^-V-h*#BSb 
T. 01 4C0^7^-yys 1 T-^Tton-5 4fe*5-7^':^U 

too 8 63 ;S:$3. 4fe*^-7-f Jl/^Wj^Jt^SStU 
TI*«^ns::^;**i«)-5A^ mif. RGB7 ;U:J'^£»^ 
tUT (KT?© (EI 1(D) G7-f ;U;^(D— ?5^G 1 :7-f 

^I'^'iUT) , G 1 7-<^u^<&sjaf sfeifflra^iStA 

fe^Sj@t^-5G 2 7^;U;$'4:^JRb. iij!inUT4 
fe:^ 5-7 -f -'^:^'S:j*^•r-&^aSlC^l^TlttPfl•^•5.■ 
[0 0 8 71 7.-7^:>f7'jS 2 l.lCfcl>T. UMGfii^»aif 30 

^5-/t';'5^4:f'<^*. ,Z)>-z>. Arpi©iEitfe,(mfe. . 

UTIi., 0iJ^»i, IT?. 7, Macbeth Color Checker, ^Gre.t 
agMacbeth pigitalCamera Color Checker, CIE, Color 
Bar^*i*-5. 

[0 0 8 8] B6«|IC/;BI;t. SOCS (Standard. Obje 

ct Color Spectra Database)^<!:07*—^*>?>. W^t. 40 



• ; • (5-4) 
•• • (5-5) 

• • • (5-6) 

ffi'. *.^-7.;t-^AJAPAN 99J {Z^O^Ui^tfimT^^ 
nxt^-&p JUT, Macbeth Color CheckerX?^:^^-^- 

10 0 8 9] :X-7^*y3/S 2 2 (CfcOT. G 2 37 ^ ;Ut$^ cp 

e>f^i5£^tg^d: (^^ ISffl t-'S <t e) ic-UT t> cfc. 
C^U. 01 eiCTF^n-Sctej/jrcubic .spl lneffiJS (-3;*. 

WiC (A) CDt:— ^ffiAo. -liiw (w, chw2CD?n^2T' 

iticDffilcS-:::r<:ffl<t^fn^o^ A^^ w,. /^yj(0^i\:(D:fi 

•€-tl*tia)KBIcfcOT. TiC (6-1) TiS (6- 
5) T-aStiSo . 
[816] 



17 



C(A) = 



( 10 ) 



w^+3w|(w2-|A-Aol)+3w2(w2-U->^ol)^-3(w2-|A-Ao|) 
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A 0iA-Ao^W2 



6w^ 



(6-1) 



CCA) = 



w?+3w^(Wi-|A-Aol)+3w,{w,-iA-Aol)^-3(w,-|A-Aol)^ 

6w? 



A -w,^A-Ao^O 



C(A) = 



(2w2-|A-Aol)^ 
6w^ 



A W2^A-Ao^2w2 



C(A) =• 



(2wi-|A-Aol)^ 

C(A) =0 A -tlBlElllJa^. 

[0 0 9 0] /jfc, crolJiJTii, y ^ Jl^-$' G 2 (D^Am 
*PSn-5*^ (R. G, G, B) © R 7 

-fji'^tey^jUiSxosif.^^mi^. g|U<D2o<pGi. 

G 2 7 ^ juts' ^feft3fi<D±SC (6-1) Tj^ ( 6 - 

7t. iRllilC. RtGCD^f. Gi;B<D*-^. my<Dy'<Jl 

juts' CD^S. -lfe*ffi?Jft^?« */tl*4€i4:'t)ffiff.tfi^ 

[0 b 9 11 Xt^'V^T^S 2 3 lC*3l^•tv iilBJ-r •£ -f JU 
^ (G 2:7 -f juts') 5S#©7-fJUt?* (FJ 7'fJU;S'. 

G 1 :7-r juts', B^-fJUtS') m&^-^B^n. 4fe:«^ 
-7-fJUiS*<Dg/h¥ia (-fe-ylr-) **f^fiS$ns, 

^•T^'VT'S 2'4|C*5lv-r, X'ryZfS 2 3"C#J*^Ftlfc 
4 -f juts' 7 ^ Ai' ff^mSii: UT 

[ 6 0 9 2 ] 011 =&^m UTgiBXUTt J; ^> IC. UMG«: 

'4 ecD-?^ti-^*ti.<o*^-7 -f -;u> ic« UT 

I ^Ti3;? %;H.l=ifacD 7 JU^ ro^j3t!Sji^#'l4cV^"@§E;a:' 
to. mXli.'"R<D^^'&^ G <D4514*^/S l^5ffit^^iaiC*3fc 

oTa«-rs«5i**=»t--57^'jUiS' (^n^nrofe^-^ 
^^stufcig, y'fXAJiiitBsns^^ juts') jcMu 

[0 0 9 31 01714, 3fe*^-:7-<JU;S'lC*50T^ 

75^-£-n-ens«L;so0 1 ? Aicj7^$n-g)j;?))^j:!t$'tt<D 

JUtS'lCteOTIi, ro. 7 9 4 2 J ©UMGfil*<»ai 
$+1. R0^14<«:G(D!|ti«fe*<l£l>»Rwl^lCt>fc^Ta 
^•r-SSl 7 BlC^3tl-5J:pn5:4ftt07-<JUtS'(c*5l\ 

TI4, ro. 82 1 ij o\}mmt)mtii-^ni. r 



A -2wi;SA-Ao^-w, 



(6-2) 
(6-3) 

(6-4) 

(6-5) 



ck5/J:!t#14^*-r-5:7-< JU^(cfct%Tld:, ro. 887 

9 J <Dmmi}mt^^*i^. TUt>t>. RGB<^-€-n-t'na3 

JU;S'!C)t-H^Tg=t)gorfffi*^n^^5tl-5. 
Clttt. 4fe:fa^-7^ JUtS^ICfcOTtMlttT^-S. 
20 fe. 0 1 7 ACDtt^L 3 K 017 B(Offi$|L 4 1 . is 
J;tX01 7 Crotf6$SL5 1 (i R (D^3t^g«r, ' 0 1 7 A 
©ffi^^L 3 2 J-0 1 7 BCOffii^L 4 2. fcifcytSll TC • 
(DttiSL 5 2 l4G(D5J-5tJSg4. 0 1 7 A<DaiSL'3 • 
3.01 7 erotti^L 4 3, 33*t)f01-7 G<^tti^L 5 

[0 0 9 4] y.'y^y-:^S 2 5 (cfclVT; X"?^ T'S 2 4 

T'Wtbsn/iUMG^sK s/i^tDiaMx-fe-i. ro: 9-5j 

JU±T^S*S*»#*iJS^54i;. ro. 9 5J 

30 4fe*^-7^jutS'A<aiT*ti-5 (^^ffl^?>l>st^) . 

7^>i/^S 2 6 ICfel%T, 4fejti^-^7Hr jU:$'**JPT2En 
fc^tr.'-t©^. 4aaj4^t*H« (01 4 0D:^5^yt?" 
s 2Lm©j!a3li4||^TSn/j:t'i) . • - 
[6 6' § 6 ] — 7.7^ 7^ S 2 5 iC^SlNlf : 9^ 
S 2' 4 T^m^EnTtUMGfii^ rb';' • 9 5 J Ja^±T«.*2:-' 

^ -:7-< juts' T^-f -:;^juito.?c^T-^ffl$n«<ei«o 
juts' <h$n^. 

[O b 9 6] T.'TVZfS 2 8 (Cfcl\T, T^TyZfS 2 7 
40 T-<IS*i<07-f JU^£$n/c 4 fe;^5-7VJUt$'A«. 

juts' *<iPT$ns. 

[0 0 9 7] — T^'TVZf^ 2 SiCfclNT. «?4. 3^ 

^. j^^T^-^T's 2 9icit*. #fi£$4afe4fe^^-:7^ 
JUtS^ A^, X -f 2^ tS' JU;>J ^ (C OTi^ ffl $ n-5 7 ^ juts' 

ti^xyiSsn-S). ^-oa. 01 4©:^7^«:/:rs 2«;ipi 
50 ©MSd^HiT^n-s. 
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[0 0 9 8] m^ 8li. T.'rv-f^ 2 9icfci\Ti*^$ 
nfc 4 fe* 5 - :7 ^ ju^' ro5J3t^g!t#l4w^<£5^-r BIT 

[0 0 9 9] 01 BICfcOT. ffilSL 6 1 li R ©-Jj-Tt^ 
g*«Lx. ffi^L 6 2fiG 1 ©^J'5t^g*«UTl>-5. 

ttif L 6 3(iG 2 W^^^ti^g^^U. ttJSL6 4 
liB(D»7tSa*SL.TO-5, ill 8(C7F^tX-i)J;p 
IC. G 2 CD5^?tiSgffiJS (ffl«|L 6 3) li. G 1 ©^^5t 
(ffi^L6 2) lc5t4bTfflK>5^SO, Sfc, R 
(O^i-Tt^g. G (G 1 , G 2) 0»3t®g, fc«tl/B(0 
5J3tSgl4. -^-n-^-'niSg/JKlllCfcCNTM^UTlN 
01 8lC^$tl-S4$ttli. 0 5 lc:5^$n-g.3. 

[0 10 0] JU±CDcke> lCUT;*S^n;t 4fe;^5-:7 

[0 10 1] tm. itmm^m(r>WL^.f^h. ^u±coj: 

ffl^?(^tf-^<iSl*. SgS$6<}IC4 9.5 71iM5 3 5nin<7?lEB 
(^a??-r* G 7 >f ;UjS'C05J-5t®gffilScp tf-^ffiWifi 

[0 10 2] Sfc. J11?-r-5G7-f;i/i5'ifflll0?SO7 

'(jii$'^mm-^m-^. m^ orn'mm. (.r, g. g. 
B) ^*ifi£-r-i>2-p(0G7-f :^<£)iSn 

[0 10 3] Ja±©,fc7lCUT4fe*5-7-f ;U25'*tf^ 

1 3 ©{f^jiaa^g 7 1 ICI* 4 ?l?ICDfe«-^#,«^^fiE 
i!ftSgS9 4;&^f>«$&$4T.-5fcto, 'j-7V h U i^i^mS, 
gPSSlCfeUT. 4fe (R, G1. G2. B) W^-^A^ 

e)3fe (R. G, B) (Dm^^±fS.t^^^iiS:mm=ii:> 
n-s.-, mm u ^7 ^s:- (pgfii^JSJfje*) 

k= l/f. L(A)-y(A 

•'VIS 

ffij^tf. ;^5-:^'-y';/ h«<Macbeht Color Checker© 
[0 1 0 93 yts^y y.S 4 3(CfclNT. 4feyj5 

^7-f;i'tS'oaj;;'j^R,. G1,, 02,. B,;a«»aj$n 

-5. ^i*Mlc«, R,li^ (9-1) icj;yi¥aj$ti. 



11) ^B4$r»l2 0 0 3 -2 8 4 0 8 4 

20 

hU^>7.MJIT-^-&/t», JUT. h 'J^'T.itaJI 

95 9 5l::tel^T^7ton-5S^^a?l^. si:. 'J:^7V|- 

[0 10 4] ',ktZ, 01 90D7P-5^i'- h^#.^U 
T. 01 4C07-'r-7ys 2 |CfcOTll^7$h-5. 'J— 7 

[0 1.05] /J:*3. 01 9©MSlCi30Tffiffl$n-5;b 
=>—^-*fv hISMacbeth Color CheckertU. 
10 ^ffl$n-5 4fe;'j5-7-f ;U^li01 8lC*^?n-5«-3t 
!gig!|$1t * ^ -r ^ t) W <!: ^ . 

[0 1 .0 6] T^T- 'J^S 4 1 iCfclNT, miS, CIE(Co 
mmision Internationale. del' Eel ai range) iCfeOT^^fl 

(A) ) dtBBB^jttUT^JR^EtlS. ^Cfc. .^.B^Ttliv 
iii«MaiSS (CIS ffl $ n -5 C <!: d^^ffl $ n -5 ifiS 

20 ^n/iii^lC-CJOT^R^-rS. 

[0 1 0 7] 7.7^y:/.S 4 2 (CfcUT, U7T U'>Xfii 
mmm) Xr, Yr, Z r Ai^m^n^. 
li. •J77U'>7.fiiX rliit (7-1) lCj;y»a3$ 
n. YrliSi (7-2) |Cj;ygtlJ$n, Z rlisC (7 

-3) lcJ:U3i:as$n*. 
[?A7] 

X, = kr, R(A)-L(A)-x(A)dA •••(7-1) 



30 



Y. = kf. R(A)-L(A)-y(A)dA •••(7-2) 

' •'VIS 

Zr = kf, R(A)-L(A)-T(A)clA •••(7-3) 

vis: p!^tftmi$. (®^400nin~700niD|lje) 
x(A).y(A).Z(A): 



[0 10 8] sifikissc (8) ic<tusmsn 



)dA 



(8) 



40 G1, lis (9-2) (c:J;U»tti$n. G2,li5e (9- 
3) (cJ:y»ai^En. B,^t^ (9-4) lcj;y»{ii5 

I»93 



21 
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R^ = k,/^,^R(A)-L(A)-r(A)dA •••(9-1) 

GV=kgi/^.^R(A)-L(A)-F(A)dA ••• (9-2) 

G2f = kg2/^,^R(A)-L(A)-g?(A)dA ••• (9-3) 

B^-kbf R(A)-L(A)-¥(A)dA - • • (9-4) 

vis:5r4l3t^ii? (ii^400nin~700nmM) ' 

7( A ) . n ( A ) , i?( A ) . F( A ) : * -r O^JtJSJg^fli 



to 1 10] ^fz. iS^SkJiiC (1 0-1) IZXVM 

iH^Ehs i£i»k..(i5t (1 0-2) ic<ty»ai$n, s 
iftk.,ii* (1 0-3) icjcijaiaisti, siakjije 



k.* = 1/ r. L(A)-gl(A)dA 

« • •'VIS 

kb = 1.// L(A)-H(A)dA ,, 



'vis 

fiiij^fi, y .V hX>^ac'beht Color Checker©' ' 

li^ta: 2 ^-fe^-oai^ii'R. . G 1 , , G 2, . Bi'iiiW 

m^H^,^'' • ■ • ■ ^ •- . •■ 
[0 1 1 1] :^5^->7'S 4 4is*5i>T, ;^5=-»/:/s4 a 
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